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A-llLall J ^ j^juoa]I ^LaIi] (3 d (_£-1a (j-® 3^-^^ ^aJJ 3 -14 C5^ -J (-£ AjuiI^)Aj I^JJ ^ j^jujaII - 

^AU„u (_)a 3 d v ^‘\' ^UlL j i ^)^.l ^ j^JjuIa A^^)Luoa]I jl 3ills (JIa 1I £jJa j (JjJaSVi 3 -0 ^ Aj^DoaII 

V ^ ^jjJIaSI *3 ^ 



^ j-alLujj j t4\t a\\ f ,\ > »"n ( £.LuujVI di^j ) ^jjjauail ^aluij j t l&xM jj (J jtLall AjjouIIj ^jjjauJl IAjj - 

l .. jl^j l <<uLajj liBLal 4 _aLulL ^gH^. i LlJt ^Jiu (J^Lula i JjX (jc- (JjIxaa (J ^ILall QjfLjjai J c 4_Luj oAa! (J^LLall (. i**^*< 

j-aiil ^ j-aC- (Jl ^Ja (Jj$*juull 4-L^.j-a j-aluiJ j c (Jjijuuil <L^.j-a ^1\ JjiUll 4l^.^a <j-a (4\t a\\ AjjouIIj ^ (JjaJL - 

^ ^\Jy\ 

► : ajM <SjUA1I JjjL 0^ c^ 3 ' J^V 1 - 



Annual benefit 



^^gjj-all ^^gjJal jjSVI ^)-a*J! 4_al£J £-a i41t a \\ AjjouIIj ^j^jouJI j - 


c^HLall (JlLa-a ^ ^^juLall pc- (J^lx jd^ll 


3- Equipment 4- Sub Contractor 5-Money 


► * Types of cost 



(JlLa J L5^ (3^ c fl-j^)l kS\A (J}\ ^A 


S^Jal 'N^ll j t^USI j A-iJ^jJa]| (JlLa ^j^)_juuiSI Cy* 1 g x x^i j (JjfLaJ Vj ^j^jjola]| ^5^ c3^ ^1 ^A 


Cost 


Time 



► 



rice V Cost 
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^ # a lS^ j 4 qKMI cUU^I ^ljoJI j 


£Lj Vj (JjULg]! ^ iUnj j a qKMl AiLjaLj (JjULgII j * LuH^l! ^LojV a jK\I 4 qKMI j 

S^)jojLia ^LJUdli *LL<& ^ lU^J 4 3 KM' ^JC» 

1 8% Profit 


► Price = Cost + Markup 

► 12 = 10 + 2 



2% Risk 


jaijj fUj) fUj )1\ Jl j-a jU-uii ^lijjj 4 yf\'\ AjLLuiAi JjIAaII UlkL 
. lgJ*a f LL lII J) dJLj *1 )j| 
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► . V tfcilc- ^sJ fljjt^i'lj ^aJ (Ja ^ClIaII ^)1 yi's) jA j 


^ _ S^aJl ^jjjuaaj 1 g ‘ia (. Vlg \l ^IjIIj j ^HiV I -laa 4 jS|^)a q C. c^Ui j 




gement elements : 


► 1 - Planning & scheduling 


^ # i g x kirk\ <LaL*Ji - 

^ # (^>Vlg 1 g x aAiJ L5^ 4*j^aLiJl djl - 

^ # ClAkj^o Ju9 i pjj Aj^L^JI “La djLL^al ClbJajbu lil - 



► 3- Directing 



<ii]aj] c_fl^j ^xiaj l^a <sUJ j 
j ^ j^)jjia]Ij .1^)3 (_j£ 
cLlUl jIuiaII j CjUa.^L^a]| 


2- Organization 
4- Control - in the site 


Cost 
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Crash cost 
Normal cost 



Crash Normal 
time time 


^ ^3 CllS ijJ 

4 UJ*^ 4^-^-C- ^ U-J^ 3 

&ij-yi <j ^ j« ^ u 

jb jj Ujjxu ^l^j) QA 

lAAic- (Jsj a qK-<\1 

. -«si 


( 4US3 JSi l*J5U. Jk.1 JZ I A^jJI Sj3ill yA j ) 


Quality 


Cost 
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‘- a J 


_L^J JUiL) j <— flli "j oJuli 


Quality 


. ^ jzA\ AiKjii cjj! j uii 




Jjjaluij <Ujia ljU^LuS j o jjjS ujUIjj^ui £ jjJLill Jjili <.**nhc> i jl 

£ j^ulaM ufltjj S jjj£ (JjL^^Lua j Aliiii wUIj-ujia £ jjaIaII Jjill t-nh& j j\ 



^gic. jA 


jj £ 

,^Vi lII A g ^v\l 


^ jou (JjilLoJJI Sai^ ^Ujl l3^^ cJ^ ^ S^jli j A^ilc.li ^UU ^jjxi l a!£jj j <ILoJ cJj^j c!jI jlia ^ Ig-LiA ^jj CjLuoI j^ll ^ <c* 




1- Technical 2- Economical 3- Marketing & environmental 4- Legal 

I £jj&dl jjijj j>Ui (JjlC tjj£j ji ylaill (jJ j Ajj^jlill jill iuitjj Ifci fu J 

4-uiljJ flxl 4>joj (jSi j Jj-ilS f LL j 4-a^J ^Lu> l^olc- (jlajl AxlaS Cjjluil du* LaHa 

(jjJ LjjjaJali ljIjILwi Allala ' 6 Jja Aajjj JjAl&l! f IL (j^aSj ^ f Jjfl 

. 4j»iA 




^ jJjoi 3*1^ *LuA J <J^Jjud]| 4 q\^M' ^A J 
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► 

► 


► 

► 


► 

► 


^LaJl Cjajll ^ l^jJajjal jl L^jtiji ^^1 Jlj-oVl ^ j 


(JasILuiaI' ^3 jj^luo ^all ( Jl^oVl A <qj3 ^A j 


AjjUull o-lllall (J-iatx ^jA ^ 


► M.A.R.R (( Most attractive rate of return )) =lb + F + lb* F = %21 

► . 0^2 J& &L*1\ is'^\ j l& J* J 

d^irbji 

aLaFj *** ^ J 


%10 


%10 



Fn = P ( 1 + i ) 


ixi Fi = P (1 + i ) 


J » jF 2 = P ( l + i ) 


n : ui jiuJi jj & 

i: cWj^i 


n 


>p = a bB 

Hi +i) 


n 


► F = A( ) 


n 


► Fn = P(l+i) 
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Interest 





The interest received or paid 
based only on the amount of 
money that was initially . 


^lc> eOa*-a]| (jl (j?\ 

c UjV i ^ Vj 4 JijVi 


If P = 1 00 $ & i= 10% 
F after 1 year =110$ 
F after 2 year =1 20$ 
F after 3 year =130$ 


The interest earned on the 
initial investment on the 
interest earned on previous 
periods 


4_iui J rtU (jl 

Jllj jj <1^ ^ JUilLi j 

4L5 <> cWjVI 

If P = 1 00 $ & i= 10% 

F after 1 year =110$ 

F after 2 year =121$ 

F after 3 year =1 33.1 $ 


Examples : 


EX 1 : 
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/ machine 


eyear 



. Jjfl ^ cjL_uoJ 4_uhUaI| 4— LIxaSI ^8 JjAili j i qa j A t\ ‘ ‘ 'jIUaU Jj ^ j CjL. Soxa!) JLj 4^ uti.- 
. %9 , ■-- jj*u i -libu lj! jauj$ ixj AjLui^ j$8000 A ^ AxSJ l_i jDxftil J iau^ii <La 2 c-iLui^ c-AL 4J| 


GIVEN : N = 8 YEARS * F = 8000 $ ‘1 = 9% 


REQUIRED TO GET A ? 
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F = A( 


+ D-i 


) 



(1 + 0 . 09 ) - 1 

8000 = A( ) 

' 0.09 


= 8000 $ 


^ ^ A 


5.39 $ / YEAR 







Ex 2 : 



^ c-iLua j t % 20 £-uaj ^4 ljIjIuj \ 0 AjjL.td^ JaLu^i jIAujj JP j ^4 $ 4500 jUduuj ^jj U& Ja^!>U 

. Adui j£ Jawdll life 4-44$ 


Given : P = 4500$ * i = 20% 




equired to get A ? 


P = A( 


(1 +i)-l 


i(l +i) 


► 


1$ / Year 


n=10 years 


4500 = A( 


(1 + 0 . 20 ) - 1 

10 

0 . 20(1 + 0 . 20 ) 


P = 4500 $ 


0 ' 2 0 4 !) 3 789 10 


A 






► A- the reduction in the remaining 4 payments. 

► B- the equivalent constant interested rate . 


Hlalui 

C 


t 10 ^ j 500,000 ^ AJfr <>« <J& <U| iulutaJl S jSi 

&& % 10 ^ j JJ& 6 % 12 4jjIu»1» 



► A- the reduction in the remaining 4 payments. 
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^ e dl 6 l)j 1 ^ (jc. lajujkll dd Cilia Lad*a ( 4 ^ j-dhjuj dd (jdid LaC*J dl 'aAjx^ L_) jiia-a 

^ dll ^lu) 5 V] ddll d.Wj.,' d | d^)XJ (jfL ^ dV % 12-51 £JjJl 'dud dl ^jjai 10 S-dl -iajujkil ^Sdui dl£ ^ < dlc2l 

C^ljil jajuoail 4 a 0/q £Jjll dud j 4_Lal^ dl ^I juj IQ oAa] jajuufljl dlAill ^5 j i 


n 

+ i)-l 


P=A( n 

1(1 +i) 


0 



10 

(1 + 0 . 12 ) - 1 


500,000 = A, {' — "'“,0 ) 

. 12(1 + . 12 ) 


:> :i 4 !i 3 7 3 9 10 


A 


Ai = 88492 $ 


17 


. 4-^ Present^ 6 JjV Ao^alb Future 


JjJlaJl Jajuokll *UuB ^JJjuj j ia£B °/o 10 ,) Afwjjj 4j£ all dll jiui 4-^ £-<» ^JJjuj 

► . Jaxdll 4 -ajB Jbj ji j-dB c JaBB % 10 J) %12 L>* 4-^ (J 'A)^" 1 



P=A ( 


(1 +i)-l 


id + 1) 



A 

0.1 (1 +0.1) 


6739 10 


A-the reduction in the remaining 4 payments = 



... OX cijal' £jlai^ jVl 
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► B- the equivalent constant interested rate . 



ll jlui 10j) t£JL2j| AjjIj dJjli 



^ 4 dl ^iui 4JI %10 J dl ^iui 6 cJj^ % 12 S-^-^l 4-id ^l.ldjuilj j dll ^iui 1 QlJI -IsU 4_d <— <jl ^Ud Ajldll ^ 


Fio = F, at t = & +F 2 at t = 10 =88492^^^^H) *( 1 + 0.10)' + 84792 




( 


(1 +0.10) - 1 
0.1 


) 


F,o- 


Present 
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jV ^jall ISa ^ IdA 
^jjju dl jluo 6 Jjl 
_di jd 'i 0-U dij 
(jjjlall jl£a 

F = P(1 +1 ) 


1444933 $ — 500,000 ( 1 +iequivalent ) 




► 

► 1 - Architectural design 

► 2- Structural design 

► 3- Detailed drawing 

► 4- Specifications 

► 5- Bill of quantities 


6- Method statement 

7- Time scheduling 

8- Cost estimate 

9- Value engineering 

10- Risk management 



tfcji AajjIa j fljfcV! S-Jjja. ^ Ifjs (jI*J J < 4 -aIxSI ^ j 

JjJj d jfe ^ j ^_iu (jj; jj pj ia&£ t-*Ul oil c AjluL jj ^ jjaSlaI! 

.bia. £jjLu±a1 S&C- jj l_i ^ 11x^1 jLdJb UtfLuul ^ Jjtfull ^aJ (jli I 4 -ujj,1a ^ <JaS i—ilL du^cSjjSlAll dilsjjJtiAl] db 

4diSn divuii ^ j JLisai ja \ 3 \ ji djj 3 


(iLISj jj £ jjAaJI £is ! j|* 
^lyu diuiii ^uib j c diuii jusv jjii*J! jd i ji* 
4_ujaJl diljtlxdl J1 a dils jjJLaB* 

4_ils jjlld ladiS JU Ajil (jjjji dlLdl <jl£ I jj* 














>lllllllk 





JjIIaH c_ u£> j) AiLuJ> (j \ SjIiSi d^& \ jl2 4 4 _ 1 uj S.1a] ^ Ai>>< 0/^5 (iliLail lj! Aa1uJ> f (illLaJl foVWj 

. JjIIaI] AA^Iuia]) % 5 J| (jA ^iluaal) ^Llo jv^ ^jj ^jL jjj j 4 AlLuuxIl d Afc t. fljll *>1 J aVn j J j -bmAil 




lanning Scheduling for 
construction projects 


^ AjjDaAl! 1 l) ^ ^lc> ^ ^)-aJ L * .' (j-ft A r -J A ^ A ~J > " Q '' 




cr" Ljjlkd 


lilli ^3U ^aJ 4 cLllljll j ^jl!i]| J l) I jVli ^ djLuiLuiV I ^aJ t ** 4 t t 4 ->. ^illa (J jl Li& 

^ -ftii \ ^ J^ r - ^Ja i jji^ali (J ijji^a i,ii I^£a j Cj\ <JLoC (JlLa j l<al ^3 A a, ^ a 


► -Important definitions : 



Non critical activity 


Duration : 


Predecessor (( Depend on 


Estimated cost : 
Resources : 
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^ m (( (jAaLnll Ab — bj\ ^ al\ Ab — ejLabll Ab )) (JlLa ^ j^bball b jju Ab jA 

(_£bjjJ Ibl (_£a !1 ■ Vi ill ^A 

V Ibl (_£bll Abll ^A 

Abll ^Lbj l^3^)xluoJ ^^Ull ejjill ^^A 

^i.1 Ab ^^bl lb] V] IAjj <jl ^UlL j ^kl Ab ^Ic. A<uaj Abll 14 a (jl ^1 

^ # ^y^-" <-_l ^JaJl_s Ja pLb jj>a c.Lg_bVI Asu V] Ibb (jl e ^ ^1 (jLaC>l 2/liLaS 


a!£ j^)2ball (J^La. jl ^Ai jl ^^jjoj] (J^La. A qKMl g4a (j^£j b3 j ( Abll Ail£j 

pLb bl^a — A_lLaC> (j!Lo ^^j^jjaball b^jl^a ^A 




Example : 


Activity 

Duration 

Predecessor 

Estimated 

Resources 



^depend on* 

cost per 
activity 

N 

Min 

A 

2 

— 

1 0,000 

4 

4 

B 

3 

A 

1 2,000 

6 

3 

C 

6 

A 

1 2,000 

18 

18 

D 

5 

A 

1 5,000 

15 

10 

E 

1 

B,C 

5,000 

3 

3 

F 

6 

D,E 

1 8,000 

6 

6 


► 1 - Draw the bar chart for this project . 

► 2- Draw early time histogram . 

► 3- Level the no. of crews to no more than 36 crews per week & histogram your solution . 
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► 4- Draw cash flow diagram (( cash in & cash out )) .in this project if the indirect cost is estimated as 1 000 $ 
per week & the profit margin = 10% & the periodic payments are received one month billing . 
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► 



ij& J* J J ^ J* JjUJI Jj^aJl Cja laj tillil JjLJl J 4 ibte- ^yuj 

. An j£i jjjLyull JjJ Jalaj ^jxui tillil 4 


^ 4 A_ijl^. 10,000 J 4 CjLuiLuiVl (J-aC- <jjfLa AS ^^h-a ^jjjouJI 4jIaj <A11a 1 An ^j\ ^C. Aalsu V j (jJC. jfuil <jAa ^jl ^ 1~»» 4 

^ # 1 x-^jl 4 ^1** Vl (_j-a (j^<a<a (Jfll (J-a*Jl lii >^1 AiC- j 4 (_£>^l-*-ll (J-aC- ^qlil ln& <^^1 J ^ j^JjolaII J^)l^a ^1'Wj j 


^ Ia& ^ e-Aill ^JJjuj tilljll 4 B Anil ^ ^Aill <j£nJ Vjl Ai4l J S 


► 

► 


4_jl gjl Ai4l ^5^" Aallsu J >nl 3 4^Aa Q\ c5-^*-a 
^jjj-aLiil ^ jfuiVI ^Inll ^ jfuiVl (j-a Anil 


13& ^.A^l ^Ijjuj 4 Anil ^ &JlA\ (j^-aj ^ a, Vji AjJl (_g-gnlj (jl L - in 4Al i^\ A Anil ^Ic. Aaj*j j ^nl xJ 5 4jAa (jl ^ !*•>» ^ 

(^alnll £- jfuiVI 4^^ jfuiVl (j-a A^l 
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► 

^ I A t Aiill ^.Al <j£A Vjl A *A^ ^ A \.' J ljl^j <j| ^1 A -i^ll *^Aj j A 5 4^A J ^ 4 

^jLuJI £- ji jujVI (_A^ <A^ ^ j^joiVl (j-<» Ai^ 

► 

► j ‘ B&( A^ c*AA (J 4-^ j <ul B&C Ai^Jl -^-A? j -^j ^ jf^ <jA j ^ ^>» 4 

£juAl]| ^ jJjujVI ( _A^> (jAjll ^ jJjujVI (j-a A^ IA $.Al ^all X Jj tdl^] ( ^ Jjl A 3 .lau ( _ ? ^iji AlA Lai X J>ii 5 AsU B *A^ j! 


L>A. 


t F A^ *AI dA4 lA^ ^ ) & A^ L5«A 
/i ^A^ ^aaii ^ jfuiVi (j-d aAi ia *aA 


■ka^J 0 

^ J * I — — ' L5“ ^~ 

/qLA‘ ■-■ ^ U n . 


AlA C £_A 
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^ Anil lAA ^)nsu <A11 a1 B,C8c 4_ilc, A-oAaA ^1 A ^nll s-Aj ^ja ^ jjuj ^klA 13] AjI JaOU 


^ jJjujVI A*j (_5^3n (_£A]| jA Anil (jl^ Uj£a Lo£ j B & Anil ^ic, lAu Anil (j£l 4 Anil AjIc. AaA*j Anil I3 a (jl 
Anil oAic. ^g^nj ^All (jxlAll jAjujVI AaC- A^. ( _gj^ala (jl Ja^jjudJ B Anil ja^IA jl Aa jj t*L^)^Al Aj^Luoi l*1Ua ^lAlL j 4 (j^lAll 

An ^>nxj B Anil ^jli <A11 a1 4 > Anil ^>nxj <A11 a1 


An ^jnsu Anil <jli <ill31 4 Anil AjIc- Ansu c^aII ^A Anil ^jli JjjLuiI! Anil ^ Uj£a La£ 

(jf AaJ l*11a 1 4 t*n ' & (jjAnll ( _ r ^nj 13] V] lAn (jl l^HaI (ja (_]£ An*j Anil j£l j 4 Anil Aulc. lAu Anil 

SjAAll (JjLi. JAnll jl a£^>^11j Al ^ j^uuia jjfn C-) in. 4 An Anil ^>n*j t*1131 4 £juAA11 j^y\ Ale. ^^An (_£a!1 jA Anil 

# 4_il c. AaA*j Anil jV Anil AjIaj i _ 5 A^. ^nl juJ 9 ^l QjP - jfuil qa 


qa Lna Anil $.Aj qa ^^.jj Lna Anil ^ (jl ^31 4 Anil ^^AjI IaI V] Anil l^n (jl ^lAlLj j 4 Anil AjIc. Aajju Anil 

An Anil ^>nsu <ill31 4 ^ jjjAuJI j 


► 

^ Anil Ia^ (jli tdlll t 6 ^*j j jli ^\ c*]U& j 4 £- jj-u1a1I al ^^.1 j& Anil 

Critical ^ p Anil jikj csSIa! 4 ^ 
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Activity 


Non critical 


Critical 


Time 


5 6 7 8 9 


Bar chart 


2 




► 


30 

j [\| j ^ ^Ajuj] (J£ ^^9 (JLajlSI ^Jal ^A j \0SOUTC0S U^ 4-9^C' c_J ^H a-all ^1 

(_j^ ^9 C5^ Aj^U^aII ~Q IjV ' ^^C. ^J<a^ 


^JJ 


^ . ^q]^R+ ] 8+ 1 5 — 3 ( a ?" a ' cJ - ^ j j ciilliill B & C &. L ^ 3 ciilliill 



2 5 6 7 8 9 15 


Early time histogram 
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► 


^ V ^^evelling — j ^ojuoj l$ 3 ^ ^ cd ]^] t ^^jujJ 3 ^ ^3a 36 <ji Li La ^ 

. ^J^V' L5^ 36 l> 

^ ^jo^LiJI j ^j| jit j cLO j a!^ju!a]| &Sa j t 36 o^ 3^ ^^jJuoVt C5^ t^j ^lill dj!^p^]l aISjouJI 

^ JaJaS (J^Cr ^iLla 36 ^3 3*^ 4jiUa ISA j llc.^Jbuji ^JLla 39 ^q)aVl <jl L* U^s 

► .^j>^' J j^tsii j^j^^uii^ii^id^ Non critical activities J^H ^ 

^ (ji ^iiai (j^i ^jLiic^yi &*Lai ji >iiA\ isa <^13^ qa c^i],!] Jon critical B ^iiLas 

^ ^aL]| ^ 5 ^ >VLj jl ^>a.Lj (jl ^^ajoia ^lA\ i^A J t CllS^]| ii^J Ja£3 ^jalai 3 <3) ^jLlaVl 3% <jl CJ^^ 3j^?3 ^Jaxi LaS ^ Alilli 

6 CJ^ 3^ ^iJaVl <jl Cj^. La (JS 4 ^iLla | § jA LaS 3^ ^llabU ^iSJl lx] I ^JLlL j ^Li () SAaI Ja£3 3^ ^3al 3 ^>^L*n (jl 4 L^)£L LoS 

JiJlC. (J <^1° JlC^Luo (JjJlx!i]| ISa j 4 ^aiia 1 8 J ^—^L ^ (JJa Ajl^ill (jSJ ^-uLuJ 3 (J^ 6 Cj^I j JtiL J Jaaa 3 JJ 

!Sa jbu Histogram L-j^iia^]' j ^ ^j^iiJi j ^ji^]i j ciiiLiii j c^ 4 k/^h i^j ciuis ^^5^1 squill 36 ^iiai 

. ci^' 

^ # Cj i3j ^1 36 L)^ ^ ^)aV' (Jx ^nj u^ J (JjjLuJ! L-J^lla-ASl (^)ii^J J x ^ 
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► 
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► 

ji ^ & 

► .... 2ash in & Cash out 6* 

► 

Direct & Indirect cos^. ^ aIlj v .,.^ J m «Ujj ;uks jjiiiii aj*iii Si&ii uuji^ ^ 

► 

^ .... -5 4_^,lj^l C5^l L ‘ Q J^ 1 ^ (J I^IAaII l^JLSJlj ill l *q^1l^^\1 

Cash in = Cash out ^(Profit nnargin% +1 ) 

^ (_£,3]l ^ ‘’*^ J (JI^jaVU (J jULaII c^Jjuall tiilUll (Jjuj^)J ^)£jui j 4 ^ ^ic- ^JLa <ja ^3-lj (JjIsa]I ^jl ^)£3 (JHaII 13a J 

. cW^' + Cash in qAj 4* *31II3a j t J jUaII Ajtli 


Casl>in _ su ^u. j Cash out _iu JjVi 4 ~ 1 4' 5 C . ; <A o\< <\1 ^ jjj AjJ^C. C-S^jjuj 

Direct cpst _u ^iiu 4 Direct & Indirect cost_ii (( 4 )) j£ Cash out _ji ^ 

p. . $1000 cr^ j ^ pSj > j Indirect cost _ji ^ 4 441 ^iiss J14 j 


► (( Aiissli j£ jjjj ^ai )) j£L AiaUJi Ailssli i^Jc. gar chart <*“0 J! ‘ Cash out Vji 



2 5 6 7 8 9 


15 


Time 








^ Jalaj jli j (J£ <ai£nll 4-aja tdlj j QSh OUt 0 ^ ^ ^-uj^ <jVl 
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Time 


Cash out = direct + indirect cost 


Indirect Cost = 1000$ * Duration 



^ % 10 4_juaii] (JjULa]! j! ^ !•>» x>ll (j-a j l (JjULa]l C5^) a^lj ^ (J-ojoiJ jA j ^Q$h In ^ ^sjui^)J 

Cash in = Cash out ^(Profit margin% +1) = Cash out * 1.1 ► .. Cash in c_jL^^Ui ^ 

Time Cash in = Cash out * 1.1 


@ t = 0 

0 



@ t = 4 

0 



@ t = 8 

32,000*1.1 =35,200 


jflaj 

@t= 12 

57,000*1.1 =62,700 



@t= 15 

75,000*1.1 =82,500 



@t= 19 

87,000*1.1 =95,700 
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Cost 


95,700 


82,500 



4 8 12 15 16 19 


Time 


Cash flow diagram (( Cash in & Cash out )) 


Mid-term 2015 


► 
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per year in 


^ . gbj ^jb j>J J£P $ 10,000 JdV\ Jp 4^ ^ai Ajl*a» J^$400 C-jb jLj* $ J$tul! AjjlAa* £j\y~o> ^Jp JSH U A 


F=( 


(1 +i)-l 


10,000 = 400 ( 


(1 + 0 . 08 ) - 1 


n no 


,2749 Years 


years 
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► 

► 


Activity 

Duration 

Dependences 

Resources req. 

1 2 

A 

3 

- 

6 

1 

B 

4 

A 

3 

1 

C 

2 

A 

4 

1 

D 

5 

A 

5 

1 

E 

5 

B & C 

3 

1 

F 

2 

C 

4 

1 

G 

1 

E 8c F 8c D 

7 

1 

Max no. 



8 

2 






► 
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40 


3 delay are 
esources . 


. 4 J Max J| a ^\\ ^jc. Resources J1 ^ jbjj Early time histogram Ua 

Resources 1 Resources 2 


Ajuo 



yia. iLHjII t> Sjiill ^4 U 4&JU1I 

2 jaJI ^Resources -11 Jlj jjUuJI 

1 3 I SjSUl » * yS ^ 

2 ^ LOJ di jl 



Time 


5 7 8 


12 13 


5 7 8 


12 13 



Resources 1 & 2 Maximum 


Jc, JJ V 


2 ja (-ijlb* @M<a) duA Resource J* ^ 

2 


1 


1 




1- Finish to start : 


precedence diagram 
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^ Anil ( _ s -gnjl 13] V] B Anil Iajj <jl 


2- Start to start : 



S.S 


3- Start to finish : 





^ A Anil !aj 13] VJ B Anil lAn <jl ^1 


Anil Iaj 131 V] B Anil <jl 


4- finish to finish : 


F.F 


► A trfjji lij Vj B Aull (jj (^i 





Total float 


c^W u' UJ^ d 

T.F = L.S - E.S 
= L.F-E.F 



“^y^uJ^ (J_ 3 ^ _ 3 ^ 

y ( fiAX^ ^Ao 

4^ jl+0 ij£yVuJ$' AX) (Jjl 

jJl aJUI 

. aU 



T.F / F.F 


E.S 

E.F 


^JUd! 

L.S 

Duration 

L.F 


^ ... Jjj J£J 511 a 4 <Jj 5 Lui J£. Si li& 
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Free float 


J Anil ^ ^Ajua-ftll AnLo^ll fijjfill jA 

. 4JZ ijd 1 c> j^jj j 




Early finish 




J JjlSill rr— Of) >' J* 

. AnJi 1 a& 4 j ^1 


(J jAaJl allw-a Jj£j J c Anil Alin Sjj 3 jA 

An (J£l 

Dur. = L.F - L.S 
= E.F-E.S 


^ 4 A^Jjoill ^9 ^Loia (J^lal ^A 

^ ajjj Risk _SI jl Jl cilli t Critical path ^ jj£i ^Ua jjl? <ji ^ 

^ .^jljjjVo^ Total float ^ jL4 j! t> JSi Free float li_*jb 

** 



.. Lr&\ jl 

E.S lUc- ^jj 
E.F lUc- ^jj 



^ ^ j!/Ul CllS jll Jla !xLq 4 ® 

^ A_lL .liill <Jj9 Aj jaII t-lbi^'i 


2 


.. cr&l Uijj jl 

E.S lUc. ^jj 
E.F lUc. ^jj (jiul 

^ci: (ji (_Jj 3 Aijii 4 bx >■ tsisi j 

.aLs l$'^\ Alall 



Activity 

Duration (week) 

Predecessor 
(depend on) 

Relation 

A 

2 

— 

F.S 

B 

3 

A 

F.S 

C 

6 

A 

F.S 

D 

5 

A 

F.S 

E 

1 

B & C 

F.S 

F 

6 

D & E 

F.S 



► 1 - Draw the given precedence diagram . 

► 2- Calculate total float & free float for all activities . 


► 3- Determine the critical path . 

E.S 

E.F 




L.S 

Duration L.F 


1 ul] ' (JlLa Al; L 1 4.LI AAajuj - jlAo 

j &Ua*A]l c t n»^k ^ hj 

► . <J AW ls^ ^ Ci' 


ys« 
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► 

E.S = 0 & Dur. =2 so E.Fa = 0+2^2 Jisib j >J al An*j v j Anil is^l Sniiii > j 2 Duration A Anil* 

^ A Anil jlfl aSjLuJI a Wo-^l lj^)£S LaS j Anil <> _ 5 ^nnl IS] V] B Anil I An ^jl tillSl 4 C; A^^LseJl j t A Anil Aajju <J jAaJl q a B Anil* 

E.Fb — 2 + 3 — 5 ul^ j 3 <_£j^ B Anil Durotior <ji ^I^ a <jl£ j 4 Anil ^ B Anil <jii gJUlL j 4 .F — ^ Ak. 

^ 6 L Anil DurQtiOn (jl ^ In* a J 4 Anil (^njl IS] V] I An (jl AjV Sc = , (jj£j j^H-Sld J 4 Anil ^^Ic.UjajI Aajju 3 jAaJl ^ja Anil* 

E.Fc = 6 + 2 = 8 diM^ 

^ 5 <_£jdjn Anil DurOtiOr (jl ^ l-»» ^ j t A Anil (^njl IS] V] I An ^jl AjV >d — ! UJ^ <^llnll-J J 4 A Anil ^\f-K >>jl Aajju 3 jAaJl ^ja E) Anil* 

E.Fd = 5 + 2 = 7 cP ^a! 

^ ^gTn B Anil ^jli aSjLuoII JaUnll ^ AjLuo^. ^sJ IaS j 4 Ixa B 8 c Anil ^g^nnl IS] V] ^An <jl ^Ulln j 4 B 8c ( (j^Anll ^ c. Aajxj <JjAaJl ^ja Anil* 

E.Fe= 1 + 8 = 9 u!^ jDuration = t>isil ^jn^fl Uy 4 8 a*j ^.^in Anil Uin 4 ^nLJ 5 a*j 

^ ^£jLn Anil jli aSjLuiII Jatfljll ^ AjLma. LaS j 4 UtA 8c Anil ( _ s ^njl IS] V] lAn ^jl ^InlU j 4 3 8c EyAnll Aajju (JjAaJl (j-a Anil** 

E.Ff=6 "I" 9 = 1 ^jli ^IaILj jDuration — ( <— ul£j 4 £juAa 1I ^ ^jnuVI <_^gnj daAju lAn Anil 4illSl 4 ^nl ml 9 Axj ^ Ci C Anil Inin 4 ^nLuol 7 Aju 

HH 


jjAaII cH g3iu * ii j c 15 




4 dll jL»A\! ^k Addlui] La j& j & L.l ^ AaAd oVl j E.S & E.F ^aJ3 (JS (J jj^adl lixJaluil did* 


^ ^jddL j 4 aK jjdall djjuj ajV Jo loo! dll Ijia ^ aj ^ j-ajoL-a jdLi ddb <jd ^db j Critical uj-^ jd-Vl Adi* 

L.Ff = E.Ff =15 jli 

L.Ff - Duration of F = L.Sf = 1 5 - 6 = 9 ► Jdd jjSd < F dill L.S ^ AiAdd jddl J\ jxadl ^^ddb <jVl d>d* 
L.F For D & E = L.Sf ^^Jdb j ^)Lud! ^Jl ^jj<aj\l ^a ^jV! d^dj d! b^£j La£ j ) & E (jjAid! Lh 1 cJS ^ 5 ^ Ad!* 

L.Sd = 9 - 5 = * Jdb j L.F - Duration = L.S Add! Adtddl <> E & D j^d! Jd L.S oVl i.u.Vi ^ * 

L.Se = 9-8 = 1 ‘ " ' 

L.F For B & C = L.Se ^8 ^LilL j jLud! ^1 (jddl ^yA q)I\ d^^ij dl bj£j Ld j B & ( (jjAidl (j>a (J£ ^Ic. Adt-a Adi* 

L.Sb = 8 - 3 = £ JdL j L.F - Duration = L.S Add! aLUA]! jjj jL jc. B & C jjAdl Jd L.S jVl c-miab ^ * 

L.Sc = 8-6 = 2 

L.F FO^A (jjSj J Ail^dl J jhl l (Jjj <j-a L.! d A-aj3 J* x^l bd JdL j B & C & D^ jd l (JS Adc. Aal*j ^dl j A Aid! l jdj* 

L.Fa - Duration of A = L.Sf =2-2^0 ^Jdd L.S For A Jc. cidJ ^ 
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I— • I /x _.w ^ 

A Anil LqAxj I An ijjuj B , C & D 


T.F ( Total float ) 

T.F = L.S - E.S = L.F - E.S 

A^A A^A A^A A^A A^A A^A A^A 

F.F ( Free float 

4 jj£ ^ All Anil - An 

E.Sb - E.Fa 
E.Se-E.Fb 


B 

■ 


BTSj 

[ » J 





f 

1 


9 


E 

8 

1 

9 



Critical path 
ACEF 

o/o _ 



E.Se = The biggest E.F of B & C 

^ Ji £ £ 

B &. C (jJAnll (j-o LgA*j V] lAn <jl E Anil <jl l&U*-a j 




rrou) Diagram 





► : CjlJjAal) 

^1 ’w’nAfl aI^juJ 


► 


► 

► 1 - Activity with zero duration . 

► 2- Used to satisfy activities relations . 

E.S 

I 



Dummy activities 

► 

Finish to start 


(JjALj life u£jjuj V 


L.S 


L.F 


► 


Activity 

Depends on 

A 

— 

B 

A 

C 

A 

D 

B,C 




¥ 










Activity Depend on 


A 







A 

— 

B 

— 

C 

— 

D 

A 

E 

A , B 

F 

B , C 


Dummy ^ 

£ Jl 

Ju*jj V F^' ^f»-*al 
_ AAbll (jlfr 


1 



Additional 
dummy 






Activity 


Depends on 


A 

— 

B 

— 

C 

A, B 

D 

B 

E 

B,C 
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The Update 




^ j t (J>aC- 30 e*J du.ld (J^oC- 3llLa CluC^j (3^^ UaJa^Jall (. _ AlaJJ O'O O'® L)^*^ AiC.^ 

^U-CiV (j-a L# ji Aulaj ajla C-Lilac.' j\ i o^i.111 Cll£ U j\ I jfLd di^ 3liLa C jIa!^ L5^ Jjjidll (jd*J dlw 

^ jusd ^ULj j 4 e iji^ll o-^ 5 ^ cde^ ^1 dljliill lioa clued J^c. c jilnj ^ ^elc. J£d Precedence diagram <da* 

Cul^uiull ^ j"' - ' ^ j^AaII 

^ (3-aC. (.j-aj J 4 a£ua ill el^i J5 a ^Cu ciuAdll 15 a <Jja 3Lxa ^^ijl ea au c^IUa (jl£ 15] Update (J-ac. elc.* 


duedii 


Example 1 : 


fo 


To] 

A 1 

lo 

10 

10 


MO 


TTI 

c i 

10 

3 

13 1 


18 


22 


27 


fl3 


Til 

D ] 

13 

8 

21 1 


56 


27 


39 

G 

27 

12 

39 


Fro 


[TTI 

B ] 

13 

8 

21 1 


ITl 


27l 

F 1 

21 

6 

27 1 


. 4 w CsljjJbui! ^ua jj AulLU! JblH!) j 4 X2 ^ ^ jjjj&j 


* 
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► ^Activity D will be delay in start by 2 days . 

► *Activity E was under estimated & now is required 10 days . 

► *Activity F cannot start before working day 30 . 

► *Activity G was over estimated & it's now believe to require 10 days . 

► 

► 1 - The project duration & the critical path. 

► 2- Construct the reduced network at day 1 2 . 

► 3- Update the network & determine the project duration < new total & free float & new 
critical path . 


► 1 - The project duration is 39 & the critical path is ACDFG . 
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► 2- The report after 1 2 working days : 







ctivity D will be delay in start by 2 days . 


\ «1\ ^ J E.S — 1 5 -lie. 4_jl C.S — 1 Aic. Iajj J 4 ^jn» jJ <£jjuall ^ ^11 AjjIAj ^jC- ^ktnui Anil Ia& 

Start _1! qa Start ji 


*Activity E was under estimated & now is required 10 days . 


tdlSl 4 5 Cy* Vaj ^aUi 10 <yi l^il jSSa 4 5 Cnl^ j ^^ull <jc. ^j^ll (j* <J3i Duration aS ai^ Anil ^jl 

^ . yj 10 Jj 1 $j ^UJI Duration _1! 


*Activity F cannot start before working day 30 . 



E.S = Working days -1 *f 29 J 30 Working days c p*^ J 4 ^ 25 0^ : J 


Activity G was over estimated & it's now believe to require 10 days 


► . fUl 10 J! M jil^a 4 12 yyA J ^ j!All ji&l CA$j Aki Anil jl 
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► 


► . Update _SI cUc. ja E.S JUlb j t start activity with duration = 0 

► . 13d! ?jA\ 12 ^v?^i Update after 12 working days ^ j£>-2 



Update SI d-ac. dd j <jj£j a£jjoi1I ^k li*-a d^*A$ ^ cLL>b.ix!ill jl ^ ^_£d ^ \ -4 

^ ^ f ^ Update SI d-^ 4-1 jd^dl jIxaaSI C-i^ljl j ^ idl d& ‘■did s A & B & j ^- dl ^j£5j ^1 Ua dtda£ 

^ . saj^JI a £±iudll ^k li*_a d^->AJ pi A Ai2l 4 12 ^4 ^ — Si j 4 -laaa f 0 ^ t*** ^ La£ aIaSI* 

UpdqtfeJ! ^Uu-a Aic. I ^1 ^_jV oAja^JI <£^11 ^a U*-a I ■> tilli ^c-j ^j£S 4 Aj^lSa^SI 1 " w ‘^' ^a ^a^)£5j ^1 <jl JaOUB & ( ^ull* 

^ l^-ajui^ioi ^1 fiAU^Jl A£jjudSl ^a Ux-a (jjAidl (j)-9 tdld 4 ^ jJ 1 3 ^ d \. ‘ ° *ijdl <dl^£ J 4 Jj IS B AnSla 4 L_) jUxaII 



60 


^ Duration _2 I aja^j ^ laljail] ^ jj J A*J ( _Jnl ^4 ,±A J^ 212 4 ^fr2c. 1 Ja ClnA^J j! ^jnij J Jjj ^2 1 j Jj L2 3 8c C Anil — 5 

LaLaJ , -ninl AJ 4ni±Lal! 

• • • s . va ** ** ♦ 

► UJ^ <212 4 f Jj 12 ^ (J 2 j L jAanl l jli U Jj I — 2 J 4 1 82! ^j2! Jj 1Q2! ^»j2! ^ 4 j!aj Jj! 8 <2LnV 2j2a^ (J B Anil * 

Updat© 1! (J-aC. fj* 12 1 g 12 jja-a t 8 2! ^»j2! Ajc. ^LgnjV! 0^2 ^ J 3 ^nl-2 Jails JjI ^ Anil 1a$j 4_i^2_2! 1! 

^ (J-ac. 22 U 1 ^ <■— >j>^2l (jli Ij^^j I <2 ^ 4 132! f j2! ^J! 10Ji ^ Cy* 4-2*^ Jj! 3 ^2LajV IS Jla^a (j2 Ainjall (_j2n Anil* 

11 (J-ac- jpaj 12 2 !2,jJa-a 13 2 J j2! Ajc. ^.l^nV! (j-aj ^ J 3 ^nl2 ClnA^l! (j-a AjIaj ^jj a 2 j ^ j2 ^Inanjoi 212 

► U>i 4 15 JI ^j2l J AjjIaj j Jj J e>*j£ 2 >a»j 1aj 2 13 21 ^j2l J (j J J n)2 ! Jll AjjIaj pc. jilAa^jl Jj 2 a jl£ )a2I_6 

<2c- c_n2 j Start 21 (j^» ^ jj tar 4-aK Jj LallL j 4 J1 8 1-2 Jn JLilL j (Jja*j J l^j (_£^n J Duration 21 

" . 2j| 3 sa2 jl£ jjh <J c2a^ J! Lag 2! 
' ♦♦ ♦♦ 

^ 5 ^ 10 s^l DurationJ! J^jUl ^11^212 4 e jDUI (> JSi c2j2 JjEA2!_7 

^ a2c> c t nSI j tart 1! (j-a >» <212 4 (Jli ^J1 ^ S — (j! J 30 ci^ pi u^2j V 4-jl Anil -8 

29-12= 2 Jl! L$i Jill j22 ^cjjIj j dnAa2! ^jjJJ j Jl2 jjLa ^! 

► . 12 c>V^ f Ui lOS 2 al Duratiool! Ui ^UaJ 212 4 fj 2 U' 2 )-a J^l Cn3 j 2 J J 2 4_jl Jj Anil -9 
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Project duration 
becomes 45 days 
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► *1 Day remains to finish Activity B . 

► *Activity D was over estimated & it's now believe to require 8 days . 

► * Activity E cannot start before working day 25 . 

► * Activity F will start 3 days after the finish of activity c . 

► * Activity H was over Underestimated & it's now believe to finish in 4 days . 

► 

► 1 - The project duration & the critical path. 

► 2- Construct the reduced network at day 1 0 . 

► 3- Update the network & determine the project duration ‘ new total & free float & new 
critical path . 
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^ lA jfLa ^jl til 111 4 E.S = 1 0 Ak» Iaj ^All J Updot© _JI J-aC. Jk !)lsta Ij^AjI AS ^a! Ja^VI j 4 A & C ^jjAkll AlsLa jl*-® (_$! J^Ai ^ — 1 

SAiAaJl A^Jjudll , J li*-a 

Duration _3I uj^ ^SAlU J E.S = 10 Ak. 2i Updat©2l Iaa ^jl £ j 4 tALaj Vn\ Updot© _JI a*j ^jj ^lA^-i 4 a 1 j£A b Akl! -2 

^ . 12-11 ,3 a2l ^Aa. 1 l-ll . j2 Ak. CljAaAll J^c- ^j-a 4 IAj JaAa A^ .. 4i 4_L*aLkll 

^ ^IjI § ^*j ^^Ajl AJ 4jl JaAa 4Aa jALoil ^jAI SAaAaJl 4£jjudll ^ C Akll £jJal <jl tillA ^c-^ja 4 C Akll AjtgA qa ^IAl 3 Aaj Iajjjuj Ail J15 F Akll-3 

^ .11-10 = 1 (jjalb Lag <-aK 4_ilc. Start _11 j* ^ jkj Start <-aK jAA LalUa ji E.S = 1 1 jl c$l ^ jj 1 1 a*j f alII <a11a1 

► 10 c> ^aj fM 8 ®a 21 Duration _ II J*aA IaI ^IA^a tillAl 4 ^plll ji&l caSj a! jIjj jS AaI j£A D .k2l .4 

►Lag 4-Ac. j Start —SI ^HaI Start A_2£ JIS (j£l 4 E.S = 24 jt l$1 J^c. 30 cJ^ Sajj jl j£-aj V 4aS j£a E Ai2l .5 

. 24-10= 14 Jjill i$\ Anil Ajfijj *Aj ^jjIA J AjjA^AII ^ j jjj Jjfillj ^1 

^ . 2 0^ ^aj ^»12 4 A. 2 DurationJI J*_^A IaI ^IA^a tiHAl 4 ^j^lll Jal ckj a! jkji as AaI j£A H ai21 -(5 

Update^ 21 Als^ia Ak. I j^Ak ^2 ^AV SAjA^JI a£j2oH U*-a JkAiuj tillA fLj (jAl 4 A ij\U^\l C— AjjA^AII ^a ^Aj ^1 AjI Ja^!/lj G Aull -7 

. l^ajujjAjuj 4 j _j]| AkAaJl AAk2l ^ Ua-a JkAiui G Akll ^jli til 12 4 ^ jJ 24 AaJ ^^Aliui G Aklli 4 t_j ijiLuAl 


JjA*Slt Au oAaA^. AAki ^ju jj ^ l^k tillAl 4 J ^kll J^l CAjA^. ^^All tAj^jA*2l ^_5-lc. t_flJ*All (jx lli^Ajl tillAj 


65 



Critical path EGH 



aiming * repetitive projects 
Line of balance * L-O-B * 
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► 


j ClJlli]! (JIa (JlLa (JjVI ^!La j)\ y \W ^j£j* 

A j^5\l jli^Ji ^jl A^jLuali 500 I^j A-u£jo 3 4 n^* 


* 

^ _ JjLl! a j Cjh^jll ^ja A£- ~j ‘ " Q '' 1 JUi£ 4 ? ^jJall CjIc. j^tiLai Jj Ja ^A 


0 


1 

A 


1 



1 


3 

B 


2 



9 


10 

E 


1 





Scraping - Aj j^aj 


Excavation - j** 


Piping - Ajj«wij 


Testing - Ajjjol: 


Filling - 
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^ AjjIjI! a-la. jll ^ C5^ ^ __^ull (J£ jis i V c ''' AjjIjII S^. jll 4_a . jj ^jVl o-l^. jll ^ ^ ; AjjjouII 4_jj£L» ^ j£a* 

^ 4 ^ j^)ju1a]| (J^axJ ^JJ V Ci5 ^ UaL»J (^jVl 0<1^. jll C5^ J ^ " Vj S.1^. J (j-a t <L^)]all 6^J £3 j-all <^3 (J-axll jJjuiJ* 
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^ jlaJl AjII llljJaii Ajj (J jJal ( 1- C jIa^. _ jJl AAc. ^ ^ j^jjuIaII 

T = ( N — 1 ) * Time of oct. C + ^ £jjA2I lhO s^j 60 jUA ajjHiaII a>Ia*.j]I aac. jib (JjL 2I JA2I tdlj J jnknq 
= (60 - 1 ) * 4 + 1 0 = 246 weeks 

^ ; ^jUajjudll jlAA jSljlb V (jjjtiill lAA* 

► . F.S ijiA\ j£ dsli^UJI -1 

^ a ^ l<a (J£i AsJ (_]-aC. ^Da ^AAjbaU A jibl £± a ^. -2 

^ . A^.lj (JaC. ^1L ^ j jj2l J UJ^ ^ AjlliJl ^ Cbli£l*Jl jV ^Ia^JjuiVI jAb lAA 


^ jjfLa j' ^ JaJa^All J ^ ^lc> 1541 ^jJjuiVI Asu ^ jjAaII ^Jl (J jjj 4 ^jjAaII AjuIaa (JIaC-I ^3 jjAaII jjAa ^ A 1 ‘'J jA 

. V f i <uk ^\£ La jxilL p Ja a^Ii* Objective line 2 ! c_±^ ^a j ±l* a!a^j 10 


Unit N 
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Objective line- ja j 


JJL3laI1 jbt-lAll JjU pJLuJ ^JJ^ULA 


Activity 


► tan angle = R = 


TimeT 



A 


B 


C 


D 


N -1 


tf - to 


Color 


Object line 


l>Ui 








Unit N 


Activity A 




Dur. Of B 


TimeT 


^ 1*^ lili A & B (jt£ li] -1 

to B= to A + Duration^of B j \jla (J Alkali 

tf B= tf A + Duration of B 

^ JjVl .ibll (j-« .iiJI j A & B (jl£ ii] -2 

^ aI£jJ1a 1! e^A j ( C1j5j Aic. \jua ^S^lj 4^.1x a j^Jaj LiA 

tf B= tf A + Duratioi>of B (jc* ji ^lA\ 

tO B= tf B - ^ r ^iJI * jj j OjSj J 

Rb 

^ (^jliill .nJI (JjVl ArJI j A & B ^AiLo (jIaIj t^lLiA li] -3 

^ ^SJJ oAA (JliJ J ( (jjxx dj3j Juc. Ixx A£jjau> Ua 

to B= to A + Duration oM5 JjjIs 6^ ^ j J§Vl ji ^ j^-j 

B + I' 1 


► ^ISlI Aiill 5-l^ul (j-0 j (jj^J ^gJUlL J 


L 4 a 1 jj ^1 JSUU]! 


Unit N 


Time T 



Rate = 


No. of crews 
Duration 
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► 



s^jii ji ^jSn sj^j» ^ jjSn fiyi* 

j-^u fjLj 3 dui s ^ 4 * M-uwUii 

la 2 IjJl (JaJSj 4 _xj|jI 1 j Aailalj j A-ajIaJ) dil^l jil 


■ S^jil JjVl AjS Jaxj 

^ AAa£> ^j&Ifl3l w *j LaJuC- JIaJL j* 

. to j $ 4-u.jLaJI sk jit ^ Jijj AajIaII 


. ^jaSf S^aj (j-a Ja*J1 JISajI jA 



► 1- Draw the objective chart and calculate the project duration . * Duration - No. of crews / Prod, rate 


► 2- Calculate the min. no. of crews for activity E So as the project is not delay . 


► 3- The project manager during the project control at week 30 < act. D finished 10 units < What actions 
should be taken to correct this situation . 


► 4- The Progress report at week 1 9 . 
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^ _ (JfljuoV iy* j <j-a t_nij3lU >^b^ .IjA^j ~“\.' - " t Ab to & tf (j^ -Ij-I^j V j il <. - la^j 

^ j ‘'■' (JJjuo ^.lil 4 j2/Ij]I (j-a Lg-il] Vn > >1 ^jll Cj^iSlI (j-a (_^1 -Ij-l^b] l g * <a» J ^Ic. Xojxj ^lill -ijibl (J^xx 4j ils ^aJJ > >1 


to = 2 
tf = 2 + 


^ .lb ^gic. Aasuj Vj Ab Jj jA 


* 


N - 1 
R 


25 - 1 
2 


= 14 


^ # jVl <Ul-aJl (jjjlja ^JbbLub cd!31 2 jA j L<4^ ^jLoU-a J Aaba Ix-a ^jjAbll <Jl*-a Ajjlio ^Iujj tilli! i A -ibJl ^^ic. .ibll li& Ixbu* 

to f = toA + Dur. OfofF = 2 + 3 = 5 
tf f = tFA + Dur. Of of F = 1 4 + 3 = 1 7 

► 

^ _ AjjUii! <lUll (jbljS ^Abbub Rb > R ji .laJi \jla (_jjAbil (Jlxi <j^)ULa ^ali > >i ^ i A -bbl Abll llA -ibb-j 

tf b = tF A+ Dur. Of of B = 14 + 4 = 18 

to B= tf B - li' 1 = 
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Units N 


25 


1 

2 


jii (_>j ja j 4 i ja j qaj j Objective chart o^4 u^' 

; Jj^ ^ to & tf ^ja Aj\ £ La £-a^. J<^V. y j-a 



TimeT 


Act. 

Color 

to 

tf 

A 


2 

14 

B 


10 

18 

C 


11 

19 

D 


17 

41 

E 


11 

19 

F 


5 

17 


Project duration 
41 week 
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^j^JjulaII VI Ja^)juiJ U^V' Anil ^3 (J^axJ ^Illl ^ilaVl (J-iln bnj\La* 


^ ^nll j)\ no V I A^Ij ^j£J c La (J 3 I (J-oxll filial AAc^ JLilb j AjfLo* S^)Il 3 Axj ^-g.l-u i** inn (jt^*VI ^)A 3 Anil Ajq n (Jax* (JjLli (jjJ^Ia U^ <^H 3 ^jj j 

13 ] V] lAn (jl Anil jV A Anil jlfiC^VI ^ A^VI L_L^J ci! 13 £ j 4 ^ j^)jul*]| Jd^Lil ^£AjJ La* Anil >b I j] ^>^in ^nll j Anil j& Anil Ia& ^glc. Ausu ^^lll 

Jllll jj-a Anil Aianl ^j£n 4 (J,ALa Js ^jnxj ^~ij > » AUaI i /\ Anil ^g*nl 


Min to e = Duration of Activity A&E = 2 + 5 = 7 


^ inlA^ .jit ^ Anil |AA Ad&n U& IAj ^JUlb j 

(j -4 VAj iaAfi ^nU 7 Aju jA j (j£nJ» <n£ j vji 

. 11 


► 

*• 


Max tf e = tf d - Duration of Activity D = 41 - 6 = 35 


Ijk Anil |AA Adin flgnV! UA ^Ulb j 
^jiuii 35 J*j j* j 0 s " nnjll 

. £j*-i 19 i>^ 


^ (JjLjuj Sjb3 (J jia (JjULg ^ j 4 ^jjjuball (J^J JJjJ ^ ^Lillj J L£^>^VI ^ ^jnll ^ U^ UJ^ jAiS lAA A-lin OjliS A* 4j| AsJ JjJLjuo La* 

(J^oxll SaIj^J AS (J^oxll L>4 v >* V Anil lAk (J^axJ ^lill ^3iaVI AAC^ ^LilL 


SO R Min E = 


N -1 

tf - to 


25 -1 
35 -7 



24 

28 


*5 = 5 


Duration of Act. E 
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^ l_i ijlixalt i Jaaa CjI.1^.j 10 I^A -liiij jaJ Ajl -l^.ja AiJI -liajj l$ja ^aJ CjI-1^.j]I -i-ic. ^j^)ju1a]I jj-Ia ^ata 30^ ^ jJjuoVl -lie. 

? ^ A-a-iUil! 

^ Cjl-l^j J^C. ^3 JluII I^A Juiij ^aJJ o! la-llaa-lll tjuA ^jJa^liLall (j-a ^jl^a <. (jj-la. jJI ^J^liil! (J-axJl )a\ oJlLj j ^Jj ^UiaJ 



Rate of Act. D = 1 = 


e^' 


30-17 


SoX= 14 


lAA u Sjliill SaL}^} ^J] c^Ua! Jais cAjIa^j \Q LilxS &A_li±J La t SA^.j J4 Anil <jl ^a jl£ 

J^bll 



New Rate of Act. D 1 = 


£jfAn 



41 -30 





.% New no. of crews = New rate of act. D * Duration of act. D = 


6 = 9 


-A*ii sjlj aj *** 



_uAj]I Ajc. tilli j -lij <J£1 AjjIaII AnnilL tilli j oA^.j 25 J lA^-Unl 4-1 (AjIa^. jll ^gk Anil Alin 4_nn jj^)£ill lAA (JaAij j i An <_]£ <jc. jjjSj (J^C. L-Jjilax 


Percent % 


Lai Ajjlall Anunll i—lLna. j c Jbu ^gVn ^aJ Ajfil j Iaj 



Anil l^c. La CjlAi.jll ^k l&Aifln ^LS A jnll 19-^ ^j^uoVl Aic. AjI 


JU11£ djl^a jll ^k Anil lAfc ejl-aL] 


19 - 17 
41 -17 


* 100 = 8.33 % 


Activity 




1 - Quality control : 



roject control 
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^ ** ^pJ ** AJL^laJ Sjl^y 4 j ^aj£J ^5-^ _ > ^.1 jA 

^ # C-Lijuil (J Jib j (JjJ-ilg ^ (Jjuj^)J ^ill ^^LaOjudVI ^Jl (JjuJ^)J ^j^jolaII L5 ^ JjULall ^^11 LaAlc» 

C ^ 

CljljL^al^pllj <J^)lil j ^S^aIIj oJLiAjj ^ill lUH ^JJ 


2- Progress control 


*. * 

^La^ll 0^\j^Jillj j 6.^jVn ^aJ ill lU*J] ^aJJ 


3- Cost control : 


4jt3jlL<Jl 4 qK‘<\I AjIxsI A oK'<V 4j^jiJLo j £3 i^aILj aJuijj (_£ jJl (J<a» \\ ^ua^3 (J-aC- ^aJJ 





^ > Jl 

^ ill £j-4 9*^)^ J^3 ^ 1 ' ---j ^jjujJ ("jSi 4 ^Jt-4 tilLJb ^ i UJ a\\ £ja (Jdj 4^J£jJ| £j\ > W i ^jjX4 Jj& ^^ 44!! ^4 

. Ljtui^i JU]j jSj (JjSj J2 U& 4 J Ljliufll ^ aI) 
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► 1 - Work scheduling (W.S) : 


► 



30 "l\l ^ Ujj'N t 4_iic* JaalaiLill La 


► 2- Work performing (W.P) : 




,j 10 Jill! <jjfL ^JLilL j 20 SjL^jI ^ ^Laa 6 (Jxaltj La jA 


► 3- Budjet cost (B.C) : 

^ . $ 1000 ^ Q^*^' ^ilLaS 4 1^-juLuoI C* JsLllsLkIl]| ^aJ J ^a ^Illl L_L)^)L^a^all 


► 4- Actual cost (A.C) : 


^ . $ 200 (j^a Ail^J (A\j& <j j£j ^JLilL j J 1200 A.jlx.qll x«o.a\l 
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► Budjet cost for work scheduling (B.C.W.S) : 



B.C.W.S = 1000 $ * 30 = 30,000 $ 




► Budjet cost for work performed (B.C.W.P) 




B.C.W.P = 1000 $ * 20 = 20,000 $ 


^ o jlaul ^aj Lft] 4 qK'ill 




cjii ^ lii (jmA j tjk ufl jajI suk ^ j 


If the value is ... 

Case 

-ve 

Delay 

+ve 

Progress ( A Head of scheduled ) 

0 

According to scheduling 
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► Actual cost for work performed (B.C.W.P) 



^ dbaj (jLaC-bU ^aJ C _^A 


► Budjet cost for work performed (B.C.W.P) : 






£§^1! Lai 



Over - run 
Under - run 


Uu> £)j£Z dl JP^VI AJIaJ) 

" ve 

sJLj ilili j Jaiualj ^ j^b dU*_a 


In balance 
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(jl (jj-i A ^ *' A (Jj\ J (jJC>^Jjujl (J-4StI] (j^a^Sl I3& (J-aC> ^»JJ j blj-a ^jjHiui 6.1a] ^j^)jouJI ^AJjujI 131 ** 

. C>0 



^J^l£ AHjJI Cllla^lsJl ^ijJa Jj (j^-<4 


► 


T = To( 


B.C.W.S . 
B.C.W.P ) 


C = Co( 


A. C.W.P . 

B. C.W.P i 



If.... 

Case 

B.C.W.S > B.C.W.P 


B.C.W.S < B.C.W.P 

1 jilli ( ^^lu 

B.C.W.S = B.C.W.P 

aJ ^ Vi i 


if.... 

Case 

A.C.W.P > B.C.W.P 

AiKill ^bjj 

A.C.W.P < B.C.W.P 

1 

A.C.W.P = B.C.W.P 



► ***lf T > To 

lift A JjljLail jjaIj Cal j LIuj ^ £j| oUjla 

.<^t£ 

► 

► ***lf T > To 

^ # ^JU]l£ JjIIaI] Slitia f Ua&l ^jj j njui £ jjAaJ) <jt dUa-a 







Example 1 : 


► 


cost 1 2 3 4 5 


B.C.W.S 

3,000 

1,400 

1,500 

1,500 

1 ,800 2,000 

B.C.W.P 

2,500 

2,000 

1,000 

1,200 

2,000 2,500 

A.C.W.P 

2,000 

1,600 

1,450 

1,800 

1 ,500 3,000 



quired : 


► 1- For each case, what is the project duration ( T ) & final cost estimated at completion ( c ) . 

► 2-lf there's a bonus of 1 00 $ per week for early condition & penalty 200 $ per week for late 
completion , what is the worst & best project situations . 
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That : 


T = To( 


Case 


1 

2 

3 

4 

5 

6 


B.C.W.S 

B.C.W.P 


T 

C 

Cf = C-b(To-T) 

Cf = C+P(T-To) 

24 

8,000 

- 

8,800 

14 

8,000 

7,400 

- 

30 

1 4,500 

- 

1 6,500 

25 

1 5,000 

- 

1 6,000 

18 

7,500 

7,300 

- 

16 

1 2,000 

1 1 ,600 

- 



in case of bonus 


c = Co (Hi aw S 

v B.C.W.P 1 


Cf = C + P(T — To) in case of penalty 






Example 2 : 


Activity 

Duration values 

Total cost per act, 

A 0-1 

4 

2,000 

B 0-2 

5 

1,500 

C 0-3 

1 

600 

D 1-5 

5 

1,000 

E 2-4 

2 

1,200 

F 2-5 

3 

2,400 

G 3-5 

8 

3,200 

H 4-6 

10 

3,000 

1 5-6 

3 

600 

J 6-7 

5 

500 





► 1 - Draw the bar chart diagram & calculate the project 

► 2- Draw the cash flow diagram . 
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► 3- The project has been worked 9 weeks during this time 1 0,000 $ has been charged 

► (Actual cost) for work performed , using the S-Curve (cash flow ) Give your comment 

► on the project situation at that time . 

► 4- Predict the level of the expense & the project duration at week 9 according to the 

► Following values : 

► *B.C.W.P = 1 1 ,900 Or B.C.W.P = 1 0,000 Or B.C.W.P = 1 1 ,000 



Solution : 


► 1 - Draw the bar chart diagram & calculate the project duration 

D 

1 5 


0 


c 


H 


7 


Activity 


A 

B 

C 

D 





► 2- Draw the cash flow diagram . 


11,900$ 



At week 9 


A.C.W.P = 10,000 $ ( Given ) . 

B.C.W.S = 500*4 + 400*5 + 600*1 + 200*5 
+ 600*2 + 800*3 + 400*8 = 1 1 , 900 $ 



Time 


► 3- The project has been worked 9 weeks during this 

► (Actual cost) for work performed , using the S-Curv 

► on the project situation at that time . 



ie variance = B.C.W.P - B.C.W.S = 11,900-11 ,900 
>st variance = B.C.W.P - A.C.W.P = 11,900-1 0,000 


► 


► 

► 


iance = B.C.W.P - B.C.W.S = 1 0,000 - 1 1 ,900 
ariance = B.C.W.P - A.C.W.P = 10,000 -10,000 


► c- 

► 

► 




iriance = B.C.W.P - B.C.W.S = 1 1 ,000 -11,900 




ice = B.C.W.P - A.C.W.P = 1 1 ,000 - 1 0,000 




ne 10,000 $ has been charged 
(cash flow ) Give your comment 
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Zero ( According to scheduling ) 
+ 1,900 $ ( Under-run ) 


-1,900$ ( Delay) 
Zero ( Balanced ) 


-900 $ ( Delay ) 
+1,000$ (Under-run) 



► 4- Predict the level of the expense & the project duration at week 9 according to the 

► Following values : 


► *B.C.W.P = 1 1 ,900 


B.C.W.P = 10,000 
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B.C.W.P = 11,000 



24 Weeks 


► A- At B 

► T = To( 


B.C.W.S 

B.C.W.P 




^ _ . A.C.W.P . 
^ ” Co l B.C.W.P ' 


= 24 ( 


11,900 

11,900 


= 24 Weeks 


=16,000 SES) = 13,445$ 

11,900 


► T = 24 ( ) = 28.56 Weeks 

v 10,000 y 


C=1600 °( ) =1^000$ 


► T = 24( 11’®°° ) = 25.96 Weeks 


C =i6,ooo( \°:°Z 


) =14,545$ 


